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ON DEMAND TTS VOCABULARY FOR A 
TELEMATICS SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to telematics systems, and, 

more particularly, on demand text-to-speech (“TTS”) 
vocabulary for a telematics system. 

2. Description of the Related Art 
Telematics applications are continually increasing inpopu 

larity, especially in the automotive industry. Such applica 
tions can provide numerous functions ranging from airbag 
deployment noti?cation to emergency services. One perva 
sive telematics application increasingly found in more and 
more vehicles is a driving directions system. Once reserved 
for only high-end vehicles, driving directions systems are 
increasingly available in loWer-end vehicles as Well as a vari 
ety of vehicle brands, styles and types. 

Typical vehicle driving directions systems include a user 
interactive display, a processor With memory, and mass stor 
age media. The driving directions systems may further 
include a global positioning system (“GPS”) receiver for 
detecting the current location of the vehicle. The mass storage 
media, Which are used to store maps and other information, 
may include CD-ROMs, DVD-ROMs, and the like. 

The addition of the GPS receiver With the driving direc 
tions system alloWs for, among other things, tum-by-turn 
directions from one location to another. Because a GPS-based 
driving directions system is automatically aWare of the loca 
tion of the vehicle, the system can notify the driver When it is 
necessary to turn and in What direction. 
An increasing number of vehicles also provide audible 

turn-by-turn directions. A number of GPS-based driving 
directions system utiliZe audible turn-by-turn directions to 
increase safety and ease of use. A typical audible driving 
directions systems may audibly notify the driver of the dis 
tance from a turn and the direction of the turn (e.g., left, right). 
HoWever, these systems omit various other information 
including, for example, geographic names such as streets, 
cities, toWns, counties, points of interest, and the like. 

SUMMARY OF THE INVENTION 

In one exemplary aspect of the present invention, a driving 
directions system is provided. The driving directions system 
includes a location means for obtaining a location of a 
vehicle; a map storage means for storing maps; an utterance 
storage means for storing utterances of geographic names 
corresponding to the maps; a destination means for receiving 
a ?nal destination; a run-time memory for receiving a subset 
of the utterances of geo graphic names based on the location of 
the vehicle, the ?nal destination, and at least one of the maps 
in the map storage means; and a speech playback means for 
audibly outputting at least one of the subset of utterances 
based on the location of the vehicle, the ?nal destination, and 
at least one of the maps in the map storage means. 

In another exemplary aspect of the present invention, a 
driving directions system is provided. The driving directions 
system includes a large storage media for storing utterances 
of geographic names; a location determination module for 
obtaining a location of a vehicle; a storage manager for (a) 
receiving the location from the location determination mod 
ule, (b) retrieving a subset of the utterances of geographic 
names from the large storage media based on the location, and 
(c) storing the subset of the utterances of geographic names in 
a Working storage; a dialog manager for receiving (d) the 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
location from the location determination module; (e) a ?nal 
destination, and (f) a map; Wherein the dialog manager 
retrieves at least one of the subset of the utterances from the 
Working storage based on (d), (e) and (f); and Wherein the 
dialog manager audibly outputs the at least one of the subset 
of the utterances. 

In yet another exemplary aspect of the present invention, a 
driving directions system is provided. The driving directions 
system includes a large storage media for storing compressed, 
digitally-encoded utterances of geographic names; a location 
determination module for obtaining a location of a vehicle; a 
storage manager for (a) receiving the location from the loca 
tion determination module, (b) retrieving a subset of the com 
pressed, digitally-encoded utterances of geographic names 
from the large storage media based on the location, (c) 
decompressing the subset of the compressed, digitally-en 
coded utterances into uncompressed utterances, and (d) stor 
ing the uncompressed utterances in a Working storage; a 
dialog manager for receiving (e) the location from the loca 
tion determination module; (f) a ?nal destination from a des 
tination input module, and (g) a map from a map database; 
Wherein the dialog manager retrieves at least one the uncom 
pressed utterances from the Working storage based on (e), (f) 
and (g); and Wherein the dialog manager instructs a speech 
playback module to audibly output the uncompressed utter 
ances. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may be understood by reference to the fol 
loWing description taken in conjunction With the accompany 
ing draWings, in Which like reference numerals identify like 
elements, and in Which: 

FIG. 1 depicts an exemplary implementation of a driving 
directions system, in accordance With one embodiment of the 
present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Illustrative embodiments of the invention are described 
beloW. In the interest of clarity, not all features of an actual 
implementation are described in this speci?cation. It Will be 
appreciated that in the development of any such actual 
embodiment, numerous implementation-speci?c decisions 
must be made to achieve the developers’ speci?c goals, such 
as compliance With system-related and business-related con 
straints, Which Will vary from one implementation to another. 
Moreover, it Will be appreciated that such a development 
effort might be complex and time-consuming, but Would nev 
ertheless be a routine undertaking for those of ordinary skill in 
the art having the bene?t of this disclosure. 

While the invention is susceptible to various modi?cations 
and alternative forms, speci?c embodiments thereof have 
been shoWn by Way of example in the draWings and are herein 
described in detail. It should be understood, hoWever, that the 
description herein of speci?c embodiments is not intended to 
limit the invention to the particular forms disclosed, but on the 
contrary, the intention is to cover all modi?cations, equiva 
lents, and alternatives falling Within the spirit and scope of the 
invention as de?ned by the appended claims. It should be 
understood that the systems and methods described herein 
may be implemented in various forms of hardWare, softWare, 
?rmware, or a combination thereof. 

It is to be understood that the systems and methods 
described herein may be implemented in various forms of 
hardWare, softWare, ?rmWare, special purpose processors, or 
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a combination thereof. In particular, at least a portion of the 
present invention is preferably implemented as an application 
comprising program instructions that are tangibly embodied 
on one or more program storage devices (e.g., hard disk, 
magnetic ?oppy disk, RAM, ROM, CD ROM, etc.) and 
executable by any device or machine comprising suitable 
architecture, such as a general purpose digital computer hav 
ing a processor, memory, and input/ output interfaces. It is to 
be further understood that, because some of the constituent 
system components and process steps depicted in the accom 
panying Figures are preferably implemented in softWare, the 
connections betWeen system modules (or the logic How of 
method steps) may differ depending upon the manner in 
Which the present invention is programmed. Given the teach 
ings herein, one of ordinary skill in the related art Will be able 
to contemplate these and similar implementations of the 
present invention. 

Current driving directions systems, do not audibly provide 
geographic names, such as streets, cities, toWns, counties, 
points of interest, and the like. Geographic names may further 
include natural features, man-made features, administrative 
regions, political subdivisions, military installations closed to 
civilian tra?ic, demilitariZed Zones, and the like. Because the 
run-time memory (hereinafter “memory”) in such systems is 
generally limited, and the number of possible geographic 
names is substantially large, it is generally not possible to 
store the utterances of all the geographic names in the 
memory at one time. Because of this, most driving directions 
systems omit potentially important geographic names, and 
convey less descriptive generic directions, such as, “turn left 
in half a mile.” The alternative of generating names from a 
concatenative synthesizer may not yield suf?ciently high 
quality, especially for unusually spelled and uncommon 
names. The concatenative synthesiZer stores a database of a 
limited number of Words, and constructs utterances of 
unknoWn Words not in the database by splicing together utter 
ance portions from the database. 
We propose a driving directions system that loads into 

memory a limited subset of prerecorded, spoken utterances of 
geographic names from a mass media storage, for example, a 
CD-ROM or a DVD-ROM. The subset of spoken utterances 
may be limited, for example, to the geographic names Within 
a predetermined radius (e.g., a feW miles) of the driver’s 
present location. The present location of the driver may be 
manually entered into the driving directions system by the 
driver, or automatically determined using a global positioning 
system (“GPS”) receiver. As the vehicle moves from its 
present location, the driving directions system loads into 
memory neW names from the mass media storage and over 

Writes, if necessary, those Which are noW geographically out 
of range. 

The driving directions system may have access to one or 
more large speech databases containing utterances of a plu 
rality of geographic names. The utterances may be in any of a 
variety of digitally encoded audio formats, such as WAVE. 
The one or more large speech databases may be stored on any 
number of mass storage media, and may be indexed in any of 
a variety of organizations, as is contemplated by those skilled 
in the art. For example, each large speech database may 
correspond to a large geographic region, such as a continent 
(e.g., Europe, South America). For another example, each 
large speech database may correspond to a country. It is 
understood that the data in the speech database may be stored 
in a compressed format, as contemplated by those skilled in 
the art. The compressed format may be converted to an 
uncompressed format in the run-time memory prior to out 
putting, thus requiring feWer compute cycles. Decompression 
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4 
may be performed by a decompression module. It is further 
understood that the mass media storage may be present 
locally in the vehicle, or remotely outside of the vehicle. A 
remote mass media storage may be accessed, for example, 
through a netWork such as the lntemet. 
The large geographic regions in the index may be further 

divided into smaller local regions. Each local region may be 
organiZed such that one or more native speakers are used to 
speak the geographic names of the particular local region. 
Numerous speakers may be used, for example, to cover the 
various dialects, accents, etc. of the local region. Further, the 
geographic names of certain local regions, such as popular 
tourists destinations, may be recorded in several languages, 
dialects and accents. For example, although recordings of 
geographic names in Paris, France Would obviously include 
French, because Paris is a popular tourist attraction visited by 
many across the World, it folloWs that the geographic names 
may be recorded in other languages, such as English. For 
another example, the city of Munich, Germany may be 
recorded as “Miinchen” in German and “Munich” in English. 
As the driver moves from one location to another, the 

system consults the portion of the index (i.e., the local region) 
that lists the geographic names needed in the vicinity of the 
current location. With the potential for numerous recordings 
for the same geographic names, the driving directions sys 
tems may automatically decide Which street name to use, or 
alloW the driver to manually decide. For example, recorded 
versions of the name “Main Street” in a North American large 
geographic region may include a Canadian local region ver 
sion, a general United States local region version, a NeW 
England local region version, a southern United States local 
region version, and the like. Once the driving directions sys 
tem determines the current location of the driver (e. g., 
received automatically through a GPS receiver or manually 
from the driver), if the driving directions system determines, 
for example, that a “Main Street” exists Within a short dis 
tance (e.g., a feW miles) of its current location, then the 
appropriate version of “Main Street” in the speech database is 
transferred to the memory of driving directions system. If 
“Main Street” is already in the run-time memory, but it is not 
needed at the current location or is a Wrong version, the 
system may either remove this copy of “Main Street” from the 
run-time memory or mark it for overWrite to make room for 
other names. 

The local regions in the index may be organiZed for 
example in terms of a grid, for example, 5><5 kilometer 
(“Km”) squares. Each portion of the index corresponding to a 
square may include pointers to utterances (i.e., audio ?les) of 
geographic names likely to be needed When the vehicle is in 
that square. Each portion of the index corresponding to a 
square may further include pointers to geographic names 
surrounding the square for, for example, 1 Km. Thus, the 
driving directions system loads only the needed speech 
samples as the vehicle moves from square to square. Unused 
speech samples may be deleted or marked for overWrite. A 
high data transfer rate is not needed because neW utterances 
for surrounding locations can be loaded and decompressed 
Well before the vehicles approaches them. 

Thus, by having the full natural and correct pronunciation 
of almost every name available on-demand in the run-time 
memory, the system Would be able to speak driving directions 
in a highly intelligible and appropriate manner. Even unusual 
names Would be spoken as clearly as if a local guide speaking 
the driver’s language Were sitting beside the driver. This 
Would minimiZe listener fatigue, stress, and distraction, and 
Would improve tra?ic safety. 
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Referring noW to FIG. 1, an exemplary implementation of 
a driving directions system 100 is shown, in accordance With 
one embodiment of the present invention. A large storage 
media 105 contains recorded utterances of all names that 
might be needed in the current large geographic area. As 
previously stated, utterances may be recorded in any of a 
variety of digitally encoded audio formats. The recorded 
utterances may be stored in a compressed format, and uncom 
pressed prior to output. A location determination module 110 
determines the location of a driver. The location determina 
tion module 110 may comprise a GPS receiver, or a graphical 
user interface for the user to manually input the current loca 
tion, as described in greater detail above. A storage manager 
115 receives input from the location determination module 
110. Based on this input, the storage manager 115 retrieves 
corresponding audio ?les from the large storage media 105. 
The storage manager 115 stores the audio ?les in the Working 
storage 120 (i.e., run-time memory), possibly overWriting 
other data in Working storage 120 that has noW become obso 
lete due to a change of location. The storage manager 115 may 
decompress the recorded utterances, as previously described. 
A dialog manager 125 receives the location of the driver from 
the location determination module 110, and also receives the 
trip destination of the driver from a destination input module 
130. The destination input module 130 may comprise a 
graphical user interface for the user to input the trip destina 
tion. With the addition of geographical information from the 
map database 135, the dialog manager 125 composes driving 
directions to be audibly output to the driver. Because the 
audio ?les for all needed names are already in Working stor 
age 120, the dialog manager 125 can instruct a speech play 
back module 140 to audibly output geographic names in 
natural speech, Without resorting to speech synthesis. 

The particular embodiments disclosed above are illustra 
tive only, as the invention may be modi?ed and practiced in 
different but equivalent manners apparent to those skilled in 
the art having the bene?t of the teachings herein. Further 
more, no limitations are intended to the details of design 
herein shoWn, other than as described in the claims beloW. It 
is therefore evident that the particular embodiments disclosed 
above may be altered or modi?ed and all such variations are 
considered Within the scope and spirit of the invention. 
Accordingly, the protection sought herein is as set forth in the 
claims beloW. 
What is claimed is: 
1. A driving directions system capable of accessing a data 

base comprising a storage memory storing a plurality of geo 
graphic names, Wherein each of the plurality of geographic 
names is associated With at least one stored prerecorded spo 
ken utterance of the associated geographic name, and Wherein 
at least some of the plurality of geographic names are asso 
ciated With a plurality of stored prerecorded spoken utter 
ances of the associated geographic name, each pronounced 
according to a respective speech style of a particular region 
and/or pronounced in a particular language associated With 
the particular region, the driving directions system compris 
ing: 

a location determination module for determining the loca 
tion of the driving directions system; 

a run-time memory for temporarily storing at least some 
geographic names and the associated prerecorded spo 
ken utterances associated With a route from a starting 
location to a destination location, the geographic names 
and associated prerecorded spoken utterances associ 
ated With the route forming a ?rst set; and 

a storage manager to successively store subsets of the geo 
graphic names and the associated spoken utterances in 
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6 
the run-time memory by retrieving from the database 
only a subset of the geographic names and associated 
spoken utterances from the ?rst set that are Within a 
predetermined distance from a current location of the 
driving directions system, and storing the subset in the 
run-time memory, the storage manager further con?g 
ured to periodically retrieve successive subsets from the 
remote database as the location of the driving directions 
system changes along the route, and to store the succes 
sive subsets in the run-time memory, Wherein the geo 
graphic names and the associated spoken utterances that 
become out of range as the location changes are over 
Written by portions of the next successive subset 
retrieved and stored in the run-time memory, the storage 
manager further con?gured to identify in each succes 
sive subset each of the geographic names in the subset 
having a plurality of stored prerecorded spoken utter 
ances, and to select one of the plurality of stored prere 
corded spoken utterances for retrieval and storing based, 
at least in part, on a similarity betWeen the location 
determined by the location determination module and 
the particular region associated With the selected one of 
the plurality of stored prerecorded spoken utterances. 

2. The driving directions system of claim 1, Wherein the 
location determination module comprises a user-interface for 
manually inputting the location of the driving directions sys 
tem. 

3. The driving directions system of claim 2, Wherein the 
user-interface comprises a graphical user-interface. 

4. The driving directions system of claim 1, Wherein the 
location determination module comprises a global position 
ing system (GPS) receiver. 

5. The driving directions system of claim 1, further com 
prising a map storage means for storing at least one map. 

6. The driving directions system of claim 5, further com 
prising a speech playback means for audibly outputting at 
least one of the prerecorded spoken utterances based on the 
location of the vehicle, the ?nal destination, and the at least 
one map. 

7. The driving directions system of claim 6, Wherein the 
least one of the prerecorded spoken utterances is decom 
pressed prior to the speech playback means audibly output 
ting the at least one of the subset of the utterances. 

8. The driving directions system of claim 1, Wherein the 
storage memory comprises at least one of a CD-ROM and a 
DVD-ROM. 

9. The driving directions system of claim 1, Wherein the 
storage memory is accessed via a netWork. 

10. The driving directions system of claim 9, Wherein the 
netWork is an lntemet. 

11. The driving directions system of claim 1, further com 
prising an index containing pointers to the prerecorded spo 
ken utterances of geographic names. 

12. The driving directions system of claim 11, Wherein the 
index comprises a large geographic region portion. 

13. The driving directions system of claim 12, Wherein the 
large geographic region portion corresponds to one of a con 
tinent and a country. 

14. The driving directions system of claim 12, Wherein the 
large geographic region portion comprises a local geographic 
region portion. 

15. The driving directions system of claim 14, Wherein the 
local geographic region portion corresponds to a predeter 
mined area in the large geographic region portion. 

16. The driving directions system of claim 1, Wherein the 
prerecorded spoken utterances of the geographic names are 
stored in a compressed format. 
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17. The driving directions system of claim 1, wherein the 
prerecorded spoken utterances of geographic names com 
prise digitally encoded audio ?les. 

18. The driving directions system of claim 17, Wherein the 
digitally encoded audio ?les comprise WAVE ?les. 

19. A method for use in a driving directions system capable 
of accessing a database comprising a storage memory storing 
a plurality of geographic names, Wherein each of the plurality 
of geographic names is associated With at least one stored 
prerecorded spoken utterance of the associated geographic 
name, and Wherein at least some of the plurality of geographic 
names are associated With a plurality of stored prerecorded 
spoken utterances of the associated geographic name each 
pronounced according to a respective speech style of a par 
ticular region and/or pronounced in a particular language 
associated With the particular region, the method comprising 
acts of: 

determining a location of the driving directions system; 
identifying geographic names and the associated prere 

corded spoken utterances associated With a route from a 
starting location to a destination location, the geo 
graphic names and associated prerecorded spoken utter 
ances forming a ?rst set; 

successively storing subsets of the geographic names and 
the associated spoken utterances in a run-time memory 
by retrieving from the database only a subset of the 
geographic names and the associated spoken utterances 
from the ?rst set that are Within a predetermined distance 
from a current location of the driving directions system 
and storing the subset in the run-time memory; 

periodically retrieving successive subsets from the remote 
database as the location of the driving directions system 
changes along the route and storing the successive sub 
sets in the run-time memory; 

overWriting the geographic names and the associated spo 
ken utterances that become out of range as the location 
changes With portions of the next successive subset; 

identifying in each successive subset each of the geo 
graphic names having a plurality of prerecorded utter 
ances and selecting as the corresponding prerecorded 
utterance a single one of the plurality of stored prere 
corded spoken utterances for each of the geographic 
names in the subset having a plurality of stored prere 
corded spoken utterances for retrieval and storing based, 
at least in part, on a similarity betWeen the location 
determined by the location determination module and 
the particular region associated With the selected one of 
the plurality of stored prerecorded spoken utterances; 
and 

storing the plurality of geographic names and the corre 
sponding prerecorded utterances in a run-time memory. 
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20. At least one computer readable storage device storing 

instructions that, When executed on at least one processor, 
performs method for use in a driving directions system 
capable of accessing a database comprising a storage memory 
storing a plurality of geographic names, Wherein each of the 
plurality of geographic names is associated With at least one 
stored prerecorded spoken utterance of the associated geo 
graphic name, and Wherein at least some of the plurality of 
geographic names are associated With a plurality of stored 
prerecorded spoken utterances of the associated geographic 
name each pronounced according to a respective speech style 
of a particular region and/ or pronounced in a particular lan 
guage associated With the particular region, the method com 
prising acts of: 

determining a location of the driving directions system; 
identifying geographic names and the associated prere 

corded spoken utterances associated With a route from a 
starting location to a destination location, the geo 
graphic names and associated prerecorded spoken utter 
ances forming a ?rst set; 

successively storing subsets of the geographic names and 
the associated spoken utterances in a run-time memory 
by retrieving from the database only a subset of the 
geographic names and the associated spoken utterances 
from the ?rst set that are Within a predetermined distance 
from a current location of the driving directions system 
and storing the subset in the run-time memory; 

periodically retrieving successive subsets from the remote 
database as the location of the driving directions system 
changes along the route and storing the successive sub 
sets in the run-time memory; 

overwriting the geographic names and the associated spo 
ken utterances that become out of range as the location 
changes With portions of the next successive subset; 

identifying in each successive subset each of the geo 
graphic names having a plurality of prerecorded utter 
ances and selecting as the corresponding prerecorded 
utterance a single one of the plurality of stored prere 
corded spoken utterances for each of the geographic 
names in the subset having a plurality of stored prere 
corded spoken utterances for retrieval and storing based, 
at least in part, on a similarity betWeen the location 
determined by the location determination module and 
the particular region associated With the selected one of 
the plurality of stored prerecorded spoken utterances; 
and 

storing the plurality of geographic names and the corre 
sponding prerecorded utterances in a run-time memory. 


